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TEST ARTICLE RECEIPT 

 

 

IIVS Test 

Article Number 

Sponsor's 

Designation 

Physical 

Description 

Receipt 

Date 

Storage 

Conditions
*
 

15AF24 JA900-DAA 
clear yellow  

non-viscous liquid 

3 June 

2015 

room 

temperature 

* - Protected from exposure to light 

 

 

 



 
Project 8274, Final Report 5 

 

DIRECT PEPTIDE REACTIVITY ASSAY (DPRA) 
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INTRODUCTION 

 

 The Direct Peptide Reactivity Assay was used to assess the skin sensitizing potential of 

the test article.  Synthetic peptides of cysteine and lysine were reacted with the test article for 

24± 2 hours.  After that incubation period the extent of peptide depletion was analyzed using 

High Performance Liquid Chromatography (HPLC) coupled with ultra-violet (UV) spectrometric 

detection. 

  

 The purpose of this study was to determine the reactivity class and the skin sensitizing 

potential of the test article.  Percent depletion of the peptides incubated with the test article was 

calculated by comparing peak area of the test article incubated peptides to the mean peak area of 

the solvent control incubated peptides.  This percent depletion was then correlated to a reactivity 

class and the skin sensitizing potential of the test article (negative or positive).  The test article 

used in this assay was supplied by International Flavors & Fragrances Inc.  The laboratory phase 

of the study was conducted from 16 June 2015 to 17 June 2015 at the Institute for In Vitro 

Sciences, Inc.  The test article was tested in a definitive assay (in triplicate) to determine the 

reactivity classification and skin sensitization potential of the test article.  
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MATERIALS AND METHODS 

 

Test Article Preparation 

 

 The test article was prepared at a 100mM concentration in an appropriate solvent.  

Calculations using the molecular weight and purity of the test article were performed to 

determine the appropriate amount of test article to weigh out in order to achieve approximately  

3 mL of the 100 mM sample.  

  

 The test article was weighed into a prelabeled glass vial and stored at room temperature.  

The test article was not dissolved in the solvent until immediately before mixing with the 

peptides.   

 

Test Article Solubility Test 

 

 A solubility test was performed for the test article in order to determine an appropriate 

solvent that completely dissolved the test article at 100 mM.  

 

 The test article was found to be soluble in acetonitrile with vortexing for approximately  

1 minute. 

 

Preparation of the Peptides 

 

 Custom synthetic peptides of lysine and cysteine (containing phenylalanine to aid in 

detection) were used in this assay.  The purity of each peptide was 90-95%.  Peptide samples 

were newly prepared for each sample set, and a single preparation of the peptide was used 

throughout the sample set.  The cysteine peptide was prepared by weighing an appropriate 

amount of the peptide to achieve a 0.667 mM concentration in pH 7.5 phosphate buffer.  The 

lysine peptide was prepared by weighing an appropriate amount of the peptide to achieve a  

0.667 mM concentration in pH 10.2 ammonium acetate buffer.  The peptide solutions were 

gently mixed on the shaker.   

 

Peptide Standards 

  

 A set of serially diluted standards were prepared for each peptide.  These standards were 

prepared by diluting the peptide solutions in dilution buffer (acetonitrile using either phosphate 

or ammonium acetate buffer).  Six standards were prepared at concentrations of  

0.534- 0.0167mM.  A seventh standard was prepared containing only dilution buffer.  

Approximately 1 mL of each standard was pipetted into the appropriate prelabeled autosampler 

vials. 

 

Controls 

 

 The positive control used in this assay was cinnamaldehyde prepared at a concentration 

of 100 mM.  The positive control was reacted with the peptides in the same fashion as the test 

article.  Reference controls were prepared for each solvent used in the assay.  There were three 

sets of reference controls of acetonitrile run at different points throughout the assay.  These 

controls consist of the solvent reacted with the peptide in the absence of test article.  Co-elution 

controls were also prepared for the test article.  The co-elution controls consisted of the test 
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article without the peptide.  The purpose of the co-elution control was to determine if the test 

article elution from the HPLC column overlapped with the peptide elution.   

 

Sample Preparation 

 

 Immediately prior to testing, the test article was diluted in the appropriate buffers to yield 

a 100 mM test article concentration.  The test article was mixed as determined during the 

solubility test (vortexing/sonicating/heating).  The final dosing solutions were prepared for the 

test article, positive control, and reference control in the prelabeled autosampler vials.  Table 1 

shows the make-up of the final samples for each peptide.  Triplicate samples were prepared for 

the test article and the control.  Single samples were prepared for the co-elution control. 

 

Table 1 

1:10 Molar Ratio Cysteine Peptide 1:50 Molar Ratio Lysine Peptide 

Amount Solution Amount Solution 

750 µL 

Cysteine Peptide solution 

(or pH 7.5 phosphate buffer for 

Co-elution Controls) 

750 µL 

Lysine Peptide solution 

(or pH 10.2  ammonium acetate 

buffer for Co-elution Controls) 

200 µL Acetonitrile 250 µL 

Test Article Solution 

(or solvent for Reference 

Controls) 

50 µL 

Test Article Solution 

(or solvent for Reference 

Controls) 

 

   

 

HPLC Set-up and Operation 

 

 The separations module used in this assay was a Waters 2690/5 HPLC system.  This 

system consists of a solvent management system for the mobile phases and a sample 

management system for the test article and controls.  The HPLC system is coupled to a 

photodiode array detector set at 220 nm.   The dimensions of the column used are 2.1 mm x  

00 mm x 3.5 micron.  The column was primed for at least two hours before the start of the assay.  

To prime the column, equal parts of mobile phase A (0.1% trifluoroacetic acid in HPLC grade 

water) and mobile phase B (0.08% trifluoroacetic acid in HPLC grade acetonitrile) were passed 

through the column. 

  

 Once the column was equilibrated and the samples were prepared, the autosampler vials 

were placed into the designated locations of the separations module carousels.  The samples were 

incubated in the dark at 25± 2.5ºC for 24± 2 hours.  After the incubation period the samples were 

removed from the machine and inspected for precipitate.  Precipitate was not detected. The 

samples were returned to the machine and the testing began. 

 

 A gradient elution was used in this assay.  The mobile phase changed from 10-25% 

acetonitrile over a 10 minute period to allow for optimal separation and gradually elute most of 

the sample from the column.  This was followed by a rapid increase to 90% acetonitrile to 

remove anything remaining on the column.  The column was allowed to equilibrate back to 

initial specs for 7 minutes between injections.  
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 The Empower PDA software was used to convert the absorbance data from the UV 

detector into chromatograms of intensity versus retention time for each sample and control.  At 

the end of the run, each chromatogram was integrated in order for the software to calculate the 

area under the peptide peak.  Cysteine and lysine elute from the column at known times, so it 

was possible to determine which peaks in the chromatograms represented the peptides and use 

the areas under those peaks for the subsequent calculations.   

 

Presentation of Data 

 

 The peak area calculations were obtained from the Empower PDA software and entered 

into the ECVAM Excel workbook.  Standard curves of peak area versus concentration were 

prepared for each set of peptide standards.  The concentrations were calculated for each sample 

using peak area and the equation for the appropriate standard curve.  The peak area for each 

sample was plugged in for y and the equation was solved for x to determine the peptide 

concentration of the sample. 

  

 The percent depletion was calculated for each test article sample and the positive control 

samples as shown below. 

 

 
 

Criteria for a Valid Test 

 

 In order for the assay to be considered valid, several criteria must be met.  First the 

standard curves for each peptide must have an r
2
 value greater than 0.990.  The mean peptide 

concentration of reference control A (three replicates of acetonitrile and peptide with no test 

article and run with the standards) must equal 0.50± 0.05 mM.   

 

 The positive controls (100 mM cinnamaldehyde reacted with each peptide) must have a 

mean percent peptide depletion of 60.8-100.0% for cysteine and 40.2-69.0% for lysine among 

the three replicates.  Also the positive control must have a standard deviation <14.9% for 

cysteine and <11.6% for lysine.  

 

 Reference controls B and C (run with the test article) must have a CV of peptide peak 

areas <15.0%.  Also the mean peptide concentrations for the three replicates of each solvent used 

(reference control C) must be 0.50± 0.05 mM. 

 

 The standard deviations for the three replicates of the test article must meet the same 

criteria as the positive control for the peptide used. 

 

 Finally there must be no overlap seen between the test article peak of the co-elution 

control and the peptide peak.  If the co-elution is seen with lysine, evaluation of the cysteine data 

only is acceptable.  If the co-elution is seen with both peptides, the assay is considered 

inconclusive.   

 

Since all of the requirements for a valid assay were achieved, the results of this assay are 

considered valid. 
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RESULTS AND DISCUSSION 

 

The Direct Peptide Reactivity Assay 

 

 The test article was evaluated for skin sensitization potential using the Direct Peptide 

Reactivity Assay.  The test article was reacted with synthetic peptides of cysteine and lysine and 

the depletion of the peptide was evaluated using HPLC with UV detection.  The percent 

depletion of the peptides incubated with the test article was calculated by comparing peak area of 

the test article incubated peptides to the mean peak area of the solvent control incubated 

peptides.  This percent depletion was then correlates to a reactivity class and the sensitizing 

potential of the test article (negative or positive for skin sensitization potential).  The data for 

reactivity with each peptide is shown in Table 3 and the combined reactivity determination 

accounting for both peptides is shown in Table 4. 

  

 The skin sensitizing prediction models for cysteine and lysine are shown in Table 2.  

There are two different models which may be used; the cysteine only model may be used in the 

case of co-elution of the test article with the lysine peptide.  This test article did not co-elute with 

the lysine peptide, therefore the Cysteine and Lysine model is used.  The cysteine and lysine 

model uses the mean of cysteine and lysine percent depletions.  Based on the results, the test 

article demonstrated minimal reactivity and predicted to be negative for skin sensitization 

potential. 

 

 

Table 2 

Mean Peptide Depletion of 

Cysteine and Lysine (%) 

DPRA 

Prediction 
Peptide Depletion of Cysteine (%) 

0- 6.38 Minimal Reactivity Negative 0- 13.89 Minimal Reactivity 

6.39- 22.62 Low Reactivity 

Positive 

13.90- 23.09 Low Reactivity 

22.63- 42.47 Moderate Reactivity 23.10- 98.24 Moderate Reactivity 

42.48- 100 High Reactivity 98.25- 100 High Reactivity 

 

Table 3 

Assay 

Date 

Peptide 

Tested 

IIVS Test 

Article 

Designation 

Sponsor 

Designation 

% Peptide 

Depletion 
STD 

16 

June 

2015 

Cysteine 
15AF24 JA900-DAA 

9.10 1.65 

Lysine 0.34 0.58 

Cysteine Positive 

Control 
Cinnamaldehyde 

77.48 0.94 

Lysine 64.00 1.53 

 

Table 4 

Test Article 

Average % Peptide 

Depletion 

(Cysteine and Lysine) 

Reactivity Prediction 

15AF24 4.72 Minimal Negative 
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